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2006, SLA initiated a process to transition toward a fully functional, paper-free EMR environment that would serve the 15 providers who practice in our three outpatient facilities. In addition to optimizing operational and fi nancial effi ciencies, we sought to focus on quality defi nition and improvement. Because we could fi nd no EMR product with substantial pulmonary clinical templates, we invested in resources to facilitate the development of templates designed to support adherence to national guidelines and decrease variation of care, and to allow us to retrieve data. This article describes our ongoing journey.
L
ittle data are available about the experience and perception of pulmonologists regarding electronic medical records (EMR) adoption. In the fi rst one-half of 2008, the American College of Chest Physicians Pri vate Practice and Practice Administration Networks collected data from 137 pulmonary physicians who responded to a survey. The results mirror those of studies related to other fi elds. 1 The largest barriers to adoption were cost, perceived loss of productivity, and lack of functionality and interoperability (American College of Chest Physicians, unpublished data, June 2008). We are unaware of an EMR product that includes strong clinical support tools focused on pulmonary medicine.
Suburban Lung Associates (SLA) provides services in pulmonary, advanced diagnostic testing, critical care, allergy, adult and pediatric sleep, and interventional pulmonary in Chicago's western suburbs. In work involved in the transition to EMR. The challenge of implementation was far more substantial. Redefi ning project goals, managing timelines, monitoring group and individual provider progress, redesigning the clinical work fl ow to maximize product capabilities, and offering supportive, frequent feedback to physicians and staff are among the integral markers of a successful implementation. Adopting a fl exible, change-embracing mindset eased the natural,
Vendor Selection
Vendor selection may be driven by an existing practice management (PM) system or plans to implement a fully integrated PM/EMR product. Key factors in the vendor selection and implementation process include (1) practice identifi cation and commitment to long-term goals for EMR; (2) dedicated resources and both physician and nonphysician champions to lead the design and implementation teams; and (3) ample patience and time allotted to achieve the desired results: a fully functional system that enhances quality, improves operational effi ciency, and reduces costs. Table 1 represents a truncated EMR scorecard that is adapted from a more detailed document that we created to compare vendors. The complete scorecard includes criteria for both PM and EMR systems. We compared what we considered to be the fi ve "Best in Class" integrated PM/EMR vendors. At the time of our initial research, there were far fewer resources from which to obtain EMR selection criteria. Today, practices may turn to professional societies, such as the American Health Information Management Association, Healthcare Information and Management Systems Society, and the Medical Group Management Association, government agencies such as Health and Human Services, and private EMR consultants to review Certifi ed Health Information Technology vendors.
Our practice required an integrated system that would perform well in a hosted environment serving 10 to 15 providers in multiple locations. A hosted environment refers to an outsourced model of information technology management and support of hardware, software, and connectivity. Over the course of 6 months and through a combination of site visits and client interviews, we narrowed the search to three vendors. The site visits were invaluable and allowed our selection committee an opportunity to demo the products in real time in like practices. The three fi nal choices shared similar attributes and functionality. All three wanted to launch into the pulmonary specialty and were competitively priced within their class. Some words of wisdom when it comes to negotiating the Terms and Conditions of a PM/EMR vendor agreement: Consider using an EMR consultant as your advocate to negotiate the terms, conditions, level of support, annual maintenance, and price.
System Implementation
Analyzing PM/EMR options and negotiating the lease or purchase with our accountant, attorney, and consultant represented only a small portion of the daily. With improved effi ciency, it is accomplished within 10 h per week per practice site. During active "go-live," provider offi ce appointments were reduced by 50% during the fi rst 30 days, and by 25% in the second 30 days. The majority of providers successfully returned to their routine offi ce schedules within 90 days of "go-live." Work fl ow continues to improve in clinical triage, medication management, preauthorizations, clinical orders, disease-specifi c template design, and medical-fi le management, and in the widespread use of real-time communication among providers, staff, and patients with fl ags, phone notes, scanned documents, and e-faxing. Inter operability remains one of our greatest challenges among the several hospitals, diagnostic facilities, and sleep laboratories in which we practice. Finding universal solutions that work within the confi nes of an institutional infrastructure remains an unresolved dilemma. We are hopeful that government pressure to comply with accepted standards will help in this regard.
Benefits
Increased accuracy in levels of coding resulted from more robust documentation guided by the EMR system, although this benefi t varied depending on each provider's pre-EMR performance with appropriate coding and documentation. Clinical measurements required to satisfy the Physician Quality Reporting Initiative (PQRI) 2 are captured.
Immediate cost savings in our practice were in transcription fees and disposables. Prior to EMR adoption, most of our providers communicated with the referring physicians by dictated initial consultations and occasional follow-up letters. Our EMR system generates letters and sends the documentation on demand via an auto-fax server. Providers now tend to expected anxiety that accompanies the implementation of any new technology. Two to three physician and clinical staff "superusers" were identifi ed at each practice location and were charged with leading change, identifying educational opportunities to train others, and offering formal suggestions for product enhancement and work-fl ow improvement.
Changing the behavior of a staff of 80 physicians and employees over a 6-to 12-month time frame was fraught with clinical and operational challenges. Our perseverance in overcoming these challenges with compromise and adaptability eventually led us to signifi cant improvements in workfl ow automation. Reductions in duplicated efforts among departments, including registration and medical records, and the clinical team became obvious successes with a reduction in staff hours, paper, offi ce supplies, and fi le space. Simplifi cation of clinical triage, the use of physiciandesigned clinical templates, and the near elimination of transcription costs because of point-of-care documentation and the auto-faxing of consults, letters, visit notes, and test results have been just a few of the realized benefi ts of EMR. None of this would have occurred without practice leadership having a vision for its potential.
Currently, 90% of the provider staff and 100% of the employees have fully adopted EMR at 12 months from the "go-live" date. Our goal is to move the balance of the providers by 18 months from "go-live." Prior to "go-live," scanning criteria used to transition existing paper charts to EMR were established and agreed upon by the clinical team. The practice used 2 years' worth of previous data as a starting point and included items such as the initial consultation, initial polysomnogram, and pertinent radiology reports beyond the 2-year mark. Initially, 1½ full-time equivalents (FTEs) of support staff per location were assigned to the scanning and importing function. Scanning began nearly 3 months prior to "go-live" and continues costs, we also intended to improve the quality of our patient care by promoting consistent practice and documentation in accordance with evidence-based guidelines. In addition, we sought to measure patient outcomes and track the numerous clinical features of our patient population using easily searchable "observation" terms. At the time these goals were established, available EMR systems lacked comprehensive pulmonary-specifi c templates. We concluded that signifi cant time and resources would be required to develop and implement customized templates for selected pulmonary diagnoses. This realization may be a signifi cant factor contributing to providers' resistance to fully adopt EMR use within the fi eld of pulmonary medicine. The SLA experience in template development and implementation illustrates the challenge of attempting to improve quality and effi ciency of patient care while operating in the "real world" of a private, subspecialty, clinical practice involving 15 providers at three sites.
An experienced pulmonary advanced practice nurse (APN) was hired as a one-half FTE consultant to develop clinical content, act as a liaison with the technical team (Centricity®/GE Healthcare; Waukesha, WI) and train providers and staff at implementation launch. In addition to maintaining their full clinical practice responsibilities, a second part-time APN and two physicians provided varying degrees of input (clinical template review) and training for other staff members. Although knowledge and skills send a note with every visit. We have eliminated transcription and postage costs while improving the timeliness and frequency of communication with the referring physicians. Eighteen months after initiation, we have removed our paper charts and have redesigned the space to increase both examination rooms and administrative offi ces. The highest cost burden in most practices is rising staff salaries and benefi ts. By the end of the fi rst year, we reduced medical records staffi ng by 1.2 FTEs across three locations. Table 2 represents a proforma that documents our actual and projected costs and cost savings, with resulting net fi nancial outcomes. We did not calculate the cost of our decreased productivity during the start-up phase of each provider or the fi nancial benefi t of transitioning the former medical records space that is now used more productively. We also did not account for any potential bonuses from the recently enacted stimulus bill, the American Recovery and Reinvestment Act of 2009, 3 or from the Physician Quality Reporting Initiative.
Financial Outcomes

Clinical Template Development
Although use of EMR systems has been advocated as a means of improving effi ciency and reducing The Global Initiative for Chronic Obstructive Lung Disease (GOLD) guidelines for COPD management comprised the framework for the fi rst four templates: COPD consult/initial visit, COPD follow-up/ exacerbation visit, APN patient education visit, and individual exercise plan. 4 For the two visit templates, key elements of the recommendations for patient improved signifi cantly over the fi rst months of EMR use by providers and clinical staff, the introduction of clinical templates for COPD, bronchiectasis, and asthma each presented unique challenges. Given the desire to optimize evidence-based practice for highvolume patient groups, our fi rst priority was to construct templates for COPD. demands of outpatient COPD management. GOLD emphasizes the need to regularly address quality of life and functional status for COPD patients. Development of the APN patient education template incorporated the topics recommended for improving patient self-management and preventing hospitalizations: knowledge of disease pathophysiology, recognition of acute exacerbations, purpose and correct use of medications, understanding of comorbidities, effective bronchial hygiene techniques, energy conservation through work simplifi cation, nutritional considerations, intimacy and sexuality concerns, and understanding of long-term oxygen use. The content for each of 13 topics was created by the APN to be generated as an individual handout from within EMR ( Fig 3 ) . evaluation and management were organized into an EMR "history of present illness" (HPI) format limited to a computer design of eight columns per screen. Clinical content was imbedded within these domains: symptoms, exposure history and acuity, oxygen use, activity level, quality of life, and COPD severity level based on spirometry. Descriptions of dyspnea and quality of life were based on the validated tools, the Modifi ed Medical Research Council, and the Clinical COPD Questionnaire. Additional items related to comorbidity were included with respect to appetite, weight, anxiety and/or depression, sleep quality, and cardiovascular symptoms ( Figs 1, 2 ) .
Design of these two HPI screens required a strong working knowledge of GOLD guidelines, as well as practical experience in offi ce visit work fl ow and the and sputum, past respiratory infections and antimicrobial use, laboratory testing, radiographic testing, diagnostic procedures, and bronchial hygiene strategies. The familiarity with creating EMR lists for readable text narrative, identifying observation terms for future inquiries, and computer program capabilities and limitations enabled a shorter development phase.
Within our EMR system, there were four asthma templates available: expanded initial asthma history, initial asthma severity rating, asthma control assessment, and asthma management plan, all based on the 2007 National Heart, Lung and Blood Institute guidelines. 6 Using established templates saved a considerable amount of time. Nevertheless, extensive time was invested by the pulmonary APNs, both certifi ed asthma educators, to include the preferred asthma control test, to rewrite medication category lists, and to customize the asthma management plan so that content aligned with SLA clinical practice.
Once disease-specifi c content and format had been fi nalized, offsite technical support staff placed the new templates into the EMR system. Training for clinical implementation of all new templates was scheduled on a 1:1 basis with providers and in small groups or 1:1 for clinical staff. Quality-improvement priorities for the near future include tracking patient outcomes in COPD and asthma and evaluating provider adherence to recommended treatment and medication guidelines based on COPD and asthma disease severity level.
Conclusion
We have presented our experience in the selection and implementation of, and clinical template design for, the EMR system used in our practice. We designed a tool to support the process of product evaluation. We are unaware of a commercial EMR system that has pulmonary-specifi c templates and prompts for work fl ow and clinical decision making. These features can be created if the practice is willing to invest signifi cant resources. Despite the challenges, EMR appears to be well established as an integral portion of the future of health care. This compels us to engage in the process and to contribute to efforts toward improvement in process and quality.
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The fourth template was designed to create an individualized exercise plan for patients unable to participate in a formal pulmonary rehabilitation program. Prior to initiation of exercise, all patients undergo appropriate cardiopulmonary diagnostic testing. The format of the individual exercise plan permits updates to exercise type, duration, and intensity at each offi ce encounter, as well as a single-page printout for the patient ( Fig 4 ) .
Access to a comprehensive, individualized, and organized tool based on GOLD guidelines does not ensure its uniform clinical use by providers. Clinical prompts for decision making can be bypassed, guideline-based HPI template items can be ignored, and free text may be entered up to a 2,500-word limit. Although the automated system should save time, the use of guideline-based templates directs providers to perform a more comprehensive evaluation at each offi ce encounter. This approach can potentially divert providers from their customary interview and documentation styles during patient care. The electronically generated narrative note derived from automated, bullet-point clinical information may not optimally translate into readable text ( Fig 5 ) .
In addition, if the clinical support staff initiates the HPI template or the provider delegates history taking, the provider is likely to omit or duplicate vital guideline content. Hence, clear work-fl ow patterns and team member responsibilities need to be determined prior to introducing new templates and related materials.
The signifi cant length of time required to develop comprehensive, evidence-based, disease-specific templates suitable for "real-world" practice was unexpected. The four COPD forms were produced and revised over a 6-month period by two pulmonary APNs and a pulmonologist. In contrast, the American College of Chest Physicians 2006 guidelines for bronchiectasis are far less complex than the GOLD guidelines, allowing the single-screen bronchiectasis HPI template to be completed within 2 months by two pulmonary APNs with the input of one pulmonologist. 5 These list items include recognizing changes in the amount and quality of cough 
